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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a dispersion 
compensative optical fiber connected to a single mode 
optical fiber having zero dispersion at a wavelength 1.31 
jam and having both functions as the dispersion 
compensative function of the single mode optical fiber 
and as an optical transmission line. 
SOLUTION: The dispersion value of the dispersion 
compensative optical fiber at the wavelength 1.55 |j.m is 
made within the range of -35 ps/nm/km to -10 ps/nm/ 
km, and a refractive index distribution is made a W type 
profile. Preferably, the dispersion value at the 
wavelength 1.55 jam is made >-20 ps/nm/km and <-10 
ps/nm/km, and a ratio between the dispersion value and a 
dispersion slope at the wavelength 1.55 jim is set so as to 
become opposite in a positive/negative code to and equal 
in an absolute value to the ratio between the dispersion 
value and the dispersion slope at the same wavelength 
1.55 jim band. A specific refractive index difference A+ 
of a central core 1 for a clad 3 is made >1 .0% and <1 .8%, 
and the ratio RA of the specific refractive index difference A- of a dido core 2 for the clad 3 for 
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, to 




the specific refractive index difference A+ is made <-0.25, and the ratio Ra (Ra=a/b) of the size 
(a) of the central core 1 for the size (b) of a side core is made within the range of >0.3 and <0.4. 
A mode field size is made >5.5 jim. 
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Jt^-fA©^- K7-f-;PF104.i (imfflfiittlS 

372i:K-^Sft577* (F) OS^^tCTi 
0. EI 1 tCTj^ck & cf /Aj i: LfcWST'P 77< JUCO 

«. a + com£i.o sjpjiiictart^ST*?), * 
[0044] -r&f3-5. *$tffimmme>ft&tiimyt7 7 

^37 lC0^5-y K 3 (C^-f SfctJStfT^SA + £1.0 %* 



*W±1.8 %J^Ti:L. RA (RA = A-/A+) £-0. 
25fiilTtU SSKR a£0.3 J^±0.4 «TC?tt*«fc 5 

M£ - 20ps/nra/knJW ± - 1 Ops/nro/kmWT <h L 
[0 0 4 5] WI©ty a -MLtMll7K7 7 

t>»*i««3e7 7 -r ao-h > * u 7<Dttmmmm a 

<DtzSb\Z. «£3fc<0^i?a-JMt**lfc4r«»«3e7 7< 
A© ; E-K7-<-;i'Kltt^t< UTfc-a-V»lf^5 urn 

tttt. fia-fUn-^tfc*©-*?. WS7"D77-fAS; 

[0 0 4 6] *»B^#OSI»(C<fctl«. itg20mm(7)fttf 
55/zmtC*3<.iT. t-H7-f-^ K1^5.5um6l±i 

#*tfS L ft -5 KS^STteiH KSil &£i£ffl © 3tt 7 7 -f 

30 ' [0047] m s itt&mM&miz&rt 

itSSSr^-TferoT-. Sgl.3lMm(C^Si[£j#Ogj||ffl 
->>SOlrfc— K>t7'7-t'/N*SMFtC^^>y^ ; e- Kft 
77<ASM F <hf5li|s| CfiS £ o T*5*liS^SI#J<75 
7 7 -T A D C F $ nT3tgiS8S**«ll5£ 

ft*5. I3 5*. 4«ffiSl.S5wm^CfiJtf^« 

[0 0 4 8] £2ti»5£ft*eiii&aasMffi£&& 

[0 0 4 9] 
40 [*2] 



7 r -f /n* 


SMF 


DSF 


SMF +MDCP 


SMF +WDFCF 


OFF 


SMF +&&m 

DFCP 




X 


A 


A 


O 


© 





(7) 

11 

-5. 

[0 0 5 1 ] *2C07t7r-fyN*SMF«KSl.3lMmfC 
£ JtOgEfSO -> > y - K * 7 7 -f A*T * 0 . 

D S Ftt«ftl.55w mlC**HS£J#-3#tt->7 hft77 
'fA'TafcO. SMF+MDCFfl^77<Mli ftgl. 
31 m m\zmjitfk&ft-0 ^7 7^ AtC^Ev 

Jt7 7-f A*»i«!Lfc««8SStflcUT*0. SMF+W 
DFCFOTt^T-TA'te. I^i;< ->>^;l' ; e— h*7t7 7 
-T AlcHflr ^ft-fa ASWIC 7 7 -f ^SrJtO^e V s a — 

;uftsnt»«iifli3t7r-f/'cs»«UTi«4Jttili8S* 

«i*LTi5 0, D F F <7)Jty 7 -f A'ti, i^Sl.55wmlC 

A^O. *0«SfiaF(7)»*^D — 
»»777h77'fn*,tl!SLT*iD, SMF+^SSffl 
DFCFcDTt 77-f A«**JE^.«CTtC*3lt*^ej^» 
T&D. iSfil.31wmtC^»«^}#-Pv>^;P ; &- h'^; 
77-fA iCHflfe^SS^Si^JO^frfflMTt 77-fASgy 20 

[0 0 5 2] S2OT«lf*^mc«fcn«, M777F7 
7 -TAD F F t,iSg#a7ti5i2llc:jSbAc7teillS§<t'fA 

«fi*l8«l«)3tejllK3S««aJa:tR.»tt«)**3t»8ST?** 30 
[0 0 5 3] 



»B¥ 10-325913 
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■rSUgeai 1 tLT. El 1 tc^TWMcDSfJT^tttfTSrtt 
^. A + Srl.44%. RA^-0.285 . R a £0. 37£: Lfc 

tt&mmft7 7-f /xfttsfpufc. *a>*jfit« 1 <B#tt*t 

[0 0 5 4] fflttlC. Wffl©Jffljff*»fliS»%. A + £ 
1.11%, RA£-0.375 , R a £0. 33<h b^ft-f^fS^ 
7 7-f A'£HJg0lJ2 tL-Tttf^L/fc. -€-cO*Jg^] 2 <75» 

tkT. &*3> c:cDEI3tC«jKSl.3lMmT*»«S:J#0 
v>^l^-K#7 7<A<D&g#f&<NH4 (SMFf- 

[0 0 5 5] C©H3CiSTi£*$Hftttttri*S9!Sa»& 
$D<. HM0J1 illjg0il2ro5 :: -^«*ICv->^U ; E- 
K7t77-f A*(DKS»«1#tttC- 1 Sr&tt/cT-'-^Kfi 
O't^T&O. ufflitH ->>^;U ; 6— H3t7 7<A*(C 
l^»*«fi«2"CKfPbfc»**ll«3t7 7"f A*-> 
>^JU ; E- K5t:7 7^A',t«2«l^ t;S££ : kt>T&Sc-r 
£;r £f;:J: 0. ->>>/;i/ ; t-I<7t77'f A*S:e»-r-5)C 
<h C <fc r> T£ U -5 ScS 1 . 55 u m?!f <7> # ft 

ffimx y 7 -r A0>»aiMTia*« e icM&tti 

[0 0 5 6] ^(C. S3C*S59SOiBOSIK«0»*i 
a -;Hfc $ ttfc t <v £ ^ ->* a -;Hb $ nt t^fc ^ 

fttftc£-5<Ki£*i&£^LT*5 9. MFDIH-H7«f 
— ;u Kf^Sltt,^, 

[0 0 5 7] 

(S3] 



(8) 1 0 - 3 2 5 9 1 3 

1.3 14 



No. 






(ps/nii/kra) 


(ps/nm 1 An) 


m& (dB/km) 


m tf*=20 

o X (dB/ra) 


MFD 

( ft m) 


P M D 
(ps/^k») 




1 




w 


- 5 


-0.01 


0.22 


7 


5.5 


0.1 


A 


2 




w 


- 10 


-0.03 


0.22 


7 


5.5 


0.1 


o 


3 




w 


- 15 


-0.06 


0.23 


3. 1 


5.8 


0.1 


o 


4 


nmm 


w 


- 30 


-0.1 


0.24 


5.0 


6.3 


0. 15 


o 












0.24 


2.5 








5 




w 


- 40 


-0. 13 


0.25 


9.5 


6.5 




A 












0.25 


2.3 


5.4 






6 




w 


- 50 


-0.15 


0.35 


15 


6.7 


0.3 


X 












0.35 


2 


5.3 






7 




w 


-106 


-0.3643 


0.6 


8.183 


5.06 


0.5 




8 




M 


- 80 


0.0213 


0.6 


5.269 


4.09 


0.5 





[0 0 5 8] C<£>3E3»No2. No3<Z>*ffifiSJ£>#ft*ttiit 
7t:7 7"f Ati^-ft^-lO ps/nm/kin , -15 ps/nm/k 
□ <i:fe«iS^<i*^bT*5 0. #ft7sD-7*t>-0.03 ps 
/nra 2 /km , -0.06ps/nm 2 /kat^<D'b^^M.^7jk 

-f A' ic tfc-cft t ft <7>#ftX a - ^roffiat^/h* 
^tStC^coT^-Sc: -5. fttfn^fc. ^ 

< t s ft fc «• ft ffi mat y r -r / < k tt ^* ft i z * * & a t & 
^mjteancftfeaufcjttt^r-^sctA^iE^ftT 

[0 0 5 9] S3 CDNo. 4CO^SS0ijCO *>CDti. #ft 

fil£-30ps/nm/km£: LTisO. d©No. 4W0>lfe ; &- K 
7^- ;i/HS^*S.5ymty.±i:^^<. A^. ttlfaT. 

[0 0 6 0] ft3K:tt. «ft#ftPMD<&»ttJttt*<7S 
SftT^***.- -ftKKfi^ttftSWDM**-*- *a 
U-^Srffl^T&fi^Jt^. TDM ^S^fT 
5 «£• . fi£ * <73 M C V D T'ft "5 ftfc •> > ^ fl^— H 3t 7 
7-f A* S M F ICft-ftfffiflStft 7 7-f/tDCF SO&<i 
->>y;U ; E- HJt7 7-f A'SMF0){i&#ftPMD 

frftPMOWfllK^tttfAnpLSft*. T)ih^iLUfc 
(D-Ctt<B&»»PMD*<0. 15JWTcDf±fll^M5l?$ft-5. 
»3lC**ftS*«Wft3lifi««5fli»»«PMDtt. 0. 
ISRTT*0. CftSOttftSftjeTafeOT?**. . 



[0 0 6 1] &43, S3cfcONo. 1. No. 5. No. Wktt&ffl 
TK-r^*. No. l<75fc<mi. »ftMi»ftXa-^rofit^t 
No. 5. No.6<75fcCM2tttf OXC^ftit- h'7-C — Jl- K 

[0 0 6 2] ®6«. ±.'&L,tz*f£WiZ&ZftWlMmyt 
77-f A'DCFil.3l u m£>j£S3flc:*:frft£J$0->> 
TVl/^E — H^77-fA'SMF 1 . S MF 2 £ SrEt^llCtg 
ggLT^^^S#a7 l cfKiil!8<75^M0iJS:^Tt>(75T\ it* 

m-K*7 7'f/'<SMF 1 t. MiM7 7-f A* 
DCFt, >'>y;U ; E— K3t77-fASMF2(D&8S 

ts) \zuz>&?\zmmLtzbv>-c$>z>. 

[0 0 6 3] *«W«)*ttfflir-7*^tLTro»»fttt 
7t77<ADC Ftt, If lr>38r 7 

Fl. SMF 2<73^-K7^-;H-*g*^ftSfS> l e7 7- 
50 <ADCFO ; &-l<7^-JI/KSJ:Ot^tV>. 
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[0064] Lfe^r, m6izmfmmm<?>j:?tsim 
frx-'mwr?zz.i:\z&o. -yy^)^—Y%y 7-r aco 

SMF 1 *5WiSMF 2 ^e-A^fi^-SrA^T^i:. 

sn. u^fc*^Bj^»«c««7t7 7 -rA*Dc fco^e- 

K 7 -f -JU KS^A#^<7)T. #ft««ft7 7 -f A*D C 
£COH8S0iJco&g#-a7t£MSgti. SXTJlSliUffCilLTc: 
[0 0 6 5] ftiS. ->>y;^- Fft77-f ASMFft 

as-ftc. ^*a^^»^»ffi^7t7 7'r a*dc FA^jft^ 

ftA77-r£t. /W-cOA£ftftff^#ft««7t7 7 
-f 7N'DC FKA^T-SC ttC&SCOT*. »I1«tE7 7 
-f/\'DCFT#i^M^4i:. ATJA^-ftA^T 
*HiS«ajw«-&«. 2X7fftcoii-&T-;& 

oTfcA^(f^««»)ICv>^^^:- h*ft7 7-f ASM 
FftiiigU -e-CT'^SHSff^/W-^i^SbfcfS- 
ii^coe&/S ft 7 7-f A£l^*I£coM*Sftfto#ft1« 
tftft7 7-f /N'DC FlcSliiT^WT. ATVW-ftAi* 
<T#. 3imi£gtftft<T*#-5£^?^7!>q#<=,n-5. 
[0 0 6 6] 

mWV>%)%:] &f£Wte. tSi.55/imt^»I^- 
20ps/nm/kiii=fc D AT- 10ps/nm/km<fc 0 fc/h£<^$effl 
IC&D. i£ftl.55wm^TC0#ft(iIi:#'ft7O--7 , c0i± 
PI tttftl • 55 « mmiZ&ilZ > > Fft y r -f 

A' CO # ft tt t # ft 7. □ - 7" © it I C *f L T m M CD ft n ifi 2* 

->>^ ; &- K?t7 7--fAlcS->>yjU : e- Fft77-f 

ftl.55Mm&T<73&fi£Sft£i2ICD&i£ftCDfi^C05i-ft 

[0 0 6 7] St, iSgl.31wm^lC*»ftSrf#0->> 
T^t — b*ft7 7"f AlC&l^nTftfl ^coeilftfT? 
»ft*S»ft7 7-f /XQttftl. 5SjtmTO#«Io ft. - 
35ps/nm/kin^ a ^ - lOps/nm/knxOiSBfCK^ LfzfZ 
WlZ&^Tte. ft&ffimft y 7-f A* co^«T. x>y 
JU^E- b*ft7 7-f /^EHinciCJ; 0 3S£f*i&fi 

[0068] *mn<Dft&m&xy t-i A«ts 

5fc0a|CO^-7^-JMt;£nfe$S<' 1 >ft7 7-f ATte&< . -> 
> 7 , ;U^- H ft 7 7 -f A*CO»ft ft lit 5 tf*» 0 T& < 
ft£i£fflcoft5r-7;U<h LTISITS *>0>T***>6. 
BfllScoiO < iEEftl . 55 mT-cO»ftil(i-35ps/nm/kmfe 
&Wi-20ps/mii/knuk 0 AT- lOps/nm/kmJ; 
t^5iO<ftcOlt»tt/h£^fIftJf:P<7>T. Hifr*S#:ffift 



(9) 1 0 - 3 2 5 9 1 3 

16 

ccdj:5ic, *mw?>ftWLffi®x.yT't 

Ate{gJH£fgj£gg&cOT. flTtS^- 7";Uffl t LT t>jg L 
[0 0 6 9] )S*if^*ftWSi0?7*D7 7'f 

T?, £2!«5feti'h£<. St. ftcDfrfti; 
10 cot*. Bt/f*»*co*frcr)^»l^j;0a^^i^0. S 

ft 7 7 -f a'*3 i co#ft««ft y r -r a* t» t &ft 

[0 0 7 0] S^IC, WMC0SSf^7*D7 7'f ^SrRF 
-t>^=i7C077-y KtC^f-rSJtBSf^MA + ftl. 
8 %HTtLfcdtt. #tt»*ft7r-f A<B«ftl.55 
M m T CO # ft fit ft § B t ~ - 3 5 p s / n a / k m $> -5 1 - 2 0 p s 
/nm/kmJW±- lOps/nm/kmktTtClg^T-S Ct^TS 
^>±(C, fflfEtfca^^^A + ftl.O %W±<hU7iC:<h 
20 T% U--r K-^5n577t (F) COgCO^^ 

fkftiaSCt^Bjffiife-S. Sfc. A+coMft^ATt> 

1.8 %&lt\zWx.z>z\£.t\ ftmwmftyy^ Aco^E- 

K7^ -Jl/ FSCO/T*i 0 Sf^ft # 5:itfTt, 

co»ftffi«7 i e77'rA'{cj:n«. ; &-F7^-;n-*gft 

5.5wmKA± (^i:»SL<IJ6(im6l±) iTSCi 
taM7 7-f A'CO^E- F7-f-^ Hg(Ctt^3fe»A$ 

<tli*0. MMM7 7'f A'cotttflci^fSiH*^ 
30 [0 0 7 1] £<E>1C. -fe>^r37C07^-y K(C*ft"-5it 

mmmmb + iztt-tzvi y^tw?? Y\znir^>\t 

BtiT^MA-COjtR Aft-0.25WT<h)7£L. A^. 1M 
K37©iblC^T4-fe>^37.«DiaWltRa (Ra 
= a/b) ft0.3 W±0.4 JWTco^fflibTiCttzJ; 
0. ->>7';U ; E- H>t7 7-f A'ftfgJR-r-SditCfcOiR! 
± f Z 1 • 5 5 « m « CO ft ft S ft £ ill CO g- ft ft CO ff # IC *t 

feAbt. #f8^co&ft£Sft£iHSSftffl^*d<t:l::<fc 
0. ftlffC«fcSfima*ft/hS< U. iSfil.55ym^-e 
40 COfg^^^ttlC«fcoTli^M*-C07i^ D a aMCO^^H5jiA 
§acoSEft#«7t®{f ftolffit ^tSftco&ft^Sft 
^gStbT^^T^-Sfccoi^S. 
[HfficofB#^ltt^] 

[Ell] *^HJ(C^-5^ftffi«ft7 7'r/N'CO-^SSJgSi 
0*JCDja#f $M»7'D 7 7 -f ;i/ft7F:-riaT-S>^). 
[0 2] *3IM^fiSJ(C*5tt^«-ftfflfS7 , e7 7-f /N'COR 

[03] *^a^(c*3tt^HJg0iJ 1 . 2coSEft»ft^pttft 
50 v>SOl^— Hft7 7-f 7\'CO&ft«-ft**ttlC- 1 ftffl'tt 
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[0 6] jfiS*S^e2ISSco--^jSfi0>JOIftqBiaT*S. 

[flF**0>lMH] 

1 ir>^=i7 

2 It-fHnz 

3 ?7yH 



CHI] ' 



[02] 



A+ 



1 



nc 
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.Ge02-Si02 



SI02 „ 
2 S X* 



! n sLfi-J 



~— F-S!0 2 
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a « (nm) 



[06] 
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SMF2 



WDM 



- *f38 



(11) 



%fffi¥- 1 0 - 3 2 5 9 1 3 



[B4] 



(a) 



A+ SI0 2 -Ge02 
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A- 



SI02-P" 



^ v + K 5f 



(b) 
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u 1 — 
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